.(51) 



(21) International Application Number: PCT/FI9S/00698 

(22) International Filing Date: 8 September 1998 (08.09.98) 

(30) Priority Data: 

973662 11 September 1997 (11.09.97) FI 

(71) Applicant (for all designated States except US): ERKOBEST 

AY [FI/Fl]; Mahlatie 1, FlN-94200 Kemi (H). 

(72) Inventors; and 

(75) Inventors/Appticanis (for US onfy)z SMOLANDER, Raimo 
[FI/H]; Piipontie 12, FIN-94500 Lantiosaari (H). PUIKKO, 
Paavo [FWll Telkankuja 2, FIN-94200 Kemi (FI). 

(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23rP.O. Box 
148. FIN-00121 Helsinki (H). 



.99) 



(81) Vemgpated States: AL» AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 

GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, 
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, 
MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO 
patent (GH. GM, KE. LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN. TD, TG). 



Published 

With international search report. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



International Patent Classification ^ : 

C09K 21/02, B27K 3/52, B27N 9/00, 
D21H 21/34, C09D 5/18 




(11) International Publication Number: 
(43) International Publication Date: 



WO 99/13C 

18 Marcii 1999 (18.03 



(54) Title: FIREr-RETARDANT AND BIOCIDE COMPOSITION AND PROCESS FOR ITS PREPARATION 
(57) Abstract 

Hie invention relates to a fire-xetardant and biocide composition containing boric acid (H3BO3), borax (Na2B407 . IOH2O or Na2B407 
. 5H2O), binder and water. The invention also relates to a process for preparing such a composition. The process comprises the following 
steps: a) heating water to a temperature of 60 to 100 *^C; b) adding boric acid and borax to the water by stirring; c) cooling the resulting 
solution to a temperature of 40 to 80 *'C; and d) adding binder to the solution. The composition of the invention can be used particularly 
for protecting wood material and insulating boards against die and biological growth. 



f;<WO 9913022A1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


£S 


AM 


Annenia 


FI 


AT 


Austria 


FR 


AU 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


G£ 


BB 


Barbados 


GH 


BE 


Belgium 


GN 


BF 


Burkina Faso 


GR 


BG 


Bulgaria 


HU 


.BJ 


Benin 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


CI 


Cdte d'lvoire 


KP 


CM 


Cameroon 




CN 


Chiba 


KR 


CU 


Cuba 


KZ 


CZ 


Czech Republic 


LC 


DB 


Germany 


LI 


Dk 


Denmark 


IK 


EE 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Gwma. 

Greece 

Hui^azy 

Ireland 

Israe! 

Iceland 

Italy 



Kenya 
Kyrgyzstan 
Democratic People's 
Republic of Korea 
Republic of Korea 
Kazakstan 
Saint Lucia 
Liechtenstem 
Sri Lanka 
Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MG 

MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 



Hie former Yugoslav 
Republic of Macedonia 
Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


VG 


Uganda 


US 


United States of America 


vz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zunbabwe 



BNSDOCID; <WO_9913022A1 I > 



wo 99/13022 



PCT/F198/00698 



1 

FlRE-RETARDANT AND BIOCIDE COMPOSITION AND PROCESS FOR ITS 
PREPARATION 

The invention relates to a fire-retardant and biocide composition 
5 containing borax and a certain binder, a process for its preparation, its use and 
products treated with it 

It is known to use boron-containing conapositions as fire-retardant 
agents and anti-rot agents for protecting wood, see e.g. Fl 44703, JP 57-191, 
043 and DE 4,402,600. However, there, are problems related to the above- 
10 mentioned prior art compositions. For example, it is usually complicated to 
prepare and use them. 

The object of the present invention is to eliminate the above- 
mentioned problems. 

The invention relates to a fire-retardant and biocide composition, 
15 characterized in that it contains boric acid (H3BO3), borax (Na2B407 - IOH2O or 
Na2B407 • 5H2O), carboxymethyl cellulose (CMC) and water. 

The invention also relates to a process for preparing the fire- 
retardant and biocide composition described above. The process is charac- 
terized In that it comprises the following steps: 
20 a) heating water to a temperature of 60 to 100 °C, 

b) adding boric acid and borax to the water under stirring, 

c) cooling the resulting solution to a temperature of 40 to 80 *^C, and 

d) adding cariboxymethyl cellulose (CMC) to the solution. 

The invention further relates to a concentrate which Is characterized 
25 in that it contains boric acid, (H3BO3), borax (Na2B407 • IOH2O or Na2B407 • 
' i 5H2O) and carboxymethyl cellulose (CMC). 

In addition, the invention relates to a method of protecting objects 
against fire and biologic growth. The method is characterized in that the ob- 
jects are treated with the fire-retardant and biocide composition described 
30 above. . _ 

Finally, the invention relates to a product which is characterized in 
that it is treated with the fire-retardant and biocide composition described 
above. 

It has been found out that carboxy methyl cellulose (CMC) prevents 
35 crystallization of boric acid and borax, and thus the compcjsitipn may be pre- 
pared In a highly concentrated form, which also improves the effectiveness of 
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the composition. CMC decreases the surface tension of the solution and thus 
facilitates penetration of the solution into the product. In addition, CMC has 
adhesive properties which allow to bind the protective agent inside the product 
and on its surface, 

5 The composition contains suitably 5 to 35, preferably 1 0 to 20 parts 

by weight of boric acid, 5 to 35, preferably 10 to 20 parts by weight of borax, 1 
to 10, preferably 3 to 7 parts by weight of CMC, and 20 to 90, preferably 40 to 
60 parts by weight of water. A particularly preferable composition contains 1 5 
parts by weight of boric acid, 15 parts by weight of borax, 5 parts by weight of 

10 CMC and 65 parts by weight of water. The concentrate according to the inven- 
tion also contains the same components, except for the water, in the above- 
mentioned preferable proportions by weight. An advantage of a dry concen- 
trate is that its handling is easy, which allows the preparation of an aqueous 
composition on the spot. 

15 In addition to the above-mentioned components, the composition 

and concentrate of the invention may contain other components, such as cel- 
lulose fibres, viscose fibres and pigments, the amount of which is suitably 5 to 
35 parts by weight, preferably 10 to 30 parts by weight. Suitable pigments in- 
clude metal oxides. 

20 According to the invention, the composition is prepared by heating 

water to a temperature of 60 to 100 ^C, preferably to 80 °C, whereafter boric 
acid and borax are added under stirring. The resulting solution is cooled to a 
temperature of 40 to 80 **C, preferably to 60 **C, whereafter CMC and any 
other components are added to the solution by stirring. A dry concentrate is 

25 obtained by evaporating the water off. 

Examples of objects that can be protected against fire and biologi- 
cal growth with the composition of the Invention are wood materials, concrete 
materials, cellulose-based materials, inside walls, roofs, sound insulating and 
heat insulating panels, acoustic boards, coating boards made of glass wool 

30 and mineral wool, sheets made of cardboard, cellulose and paper, paints, ad- 
hesives, wallpaper pastes, and the like. In order to protect the object it is 
treated with a composition of the Invention, or a composition or a concentrate 
of the invention is added to the object for example during the preparation 
process. The treatment can be carried out e.g. by spraying, spreading or im- 

35 pregnating using high pressure or low pressure. It has turned out to be par- 
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tjcularly advantageous to impregnate wood with the composition of the inven- 
tion. 

The composition of the invention also has the following advantages: 
it does not contain heavy metals, copper, chrome or arsine, and its pH is al- 
5 most neutral. 

The following examples illustrate the invention. 
Example 1 

A composition containing the following agents was prepared 
1 5 parts by weight of boric acid, 
10 15 parts by weight of borax, 

5 parts by weight of CMC {Finnfix 30™), and 
65 parts by weight of water 

Water was heated to a temperature of 80 *^C in a vessel, whereafter 
1 5 boric acid and borax were added to the water by stirring. The resulting solution 
was cooled to a temperature of 60 °C, and CMC was added by stirring. 

Example 2 

A composition containing the following agents was prepared 
2 parts by weight of boric acid, 
20 2 parts by weight of borax, 

1 part by weight of CMC (Finnfix 30™), 

20 parts by weight of cellulose fibres, length 2.8 to 3 mm, 

1 part by weight of viscose fibres (Visil™), and 

74 parts by weight of water 

25 

Water was heated to a temperature of 80 °C in a vessel, whereafter 
boric acid and borax were added to the water by stirring. The resulting solution 
was cooled to a temperature of 50 °C, and CMC, cellulose fibres and viscose 
fibres were added by stirring. 
30 Example 3 

A layer of 2 mm of the composition according to example 2 was 
sprayed onto an insulating board made of cellulose, whereafter the board was 
allowed to dry. The treated board did not catch fire nor did it become mouldy. 



35 
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Example 4 

A piece of wood was impregnated with the composition according to 
example 1 using high pressure. The treated piece of wood did not catch fire 
nor did it become mouldy. 
5 Test results 

In the tests carried out at the Technical Research Centre of Finland 
(VTT), insulating boards made of cellulose-viscose fibres which had been 
sprayed with the composition according to example 1 received value 1/1 in the 
surface class as well as in the fire spreading class. In the biological test no gas 
10 was formed in the boards from rot fungus, putrefactive fungus or cellar fungus. 
Neither did any mould form on the boards. 

In the six-month tests carried out by the VTT no biological growth 
formed on wood treated with the composition according to example 1. Fur- 
thermore, in the surface fire test the treated wood lasted quadruple the testing 
1 5 time of surface fire class 1 . 



' 4 



1 > 



BNSDOCIE5: <WO_9913022A1_i > 



wo 99/13022 



PCT/FI98/00698 



5 



CLAIMS 

I . A fire-retardant and biocide composition, characterized 
in that it contains boric acid (H3BO3), borax (Na2B407 • IOH2O or Na2B407 • 
5H2O), carboxymethyl cellulose (CMC) and water. 

5 2. A connposition according to claim 1, characterized in that 

it contains 5 to 35 parts by weight of boric acid, 5 to 35 parts by weight of bo- 
rax, 1 to 10 parts by weight of CMC and 20 to 90 parts by weight of water. 

3. A composition according to claim 2, characterized In that 
it comprises 10 to 20 parts by weight of boric acid, 10 to 20 parts by weight of 

1 0 borax, 3 to 7 parts by weight of CMC and 40 to 60 parts by weight of water. 

4. A composition according to claim 3, characterized in that 
it contains 15 parts by weight of boric acid, 15 parts by weight of borax, 5 parts 
by weight of CMS and 65 parts by weight of water. 

5. A composition according to any one of claims 1 to4, charac- 
15 terized in that it also contains cellulose fibres. 

6. A composition according to claim 5, characterized in that 
it contains 5 to 35 parts by weight of cellulose fibres. 

7. A composition according to any one of claims 1 to 6, charac- 
ter i z e d in that it also contains viscose fibres. 

20 8. A composition according to claim 7, characterized in that 

it contains 5 to 35 parts by weight of viscose fibres. 

9. A composition according to claim 1, characterized in that 
it contains 2 parts by weight of boric acid, 2 parts by weight of borax, 1 part by 
weight of carboxymethyl cellulose, 20 parts by weight of cellulose fibres, 1 part 

25 by weight of viscose fibres and 74 parts by weight of water. 

10. A process for preparing a fire-retardant and biocide composition 
according to any one of claims 1 to 9, characterized in that it com- 
prises the following steps: 

a) heating water to a temperature of 60 to 100 ^C. 
30 b) adding boric acid and borax to the water under stirring, 

c) cooling the resulting solution to a temperature of 40 to 80 °C, and 

d) adding carboxymethyl cellulose (CMC) and any cellulose fibres 
and viscose fibres to the solution. 

I I . A process according to claim 10, characterized in that 
35 in step a) water is heated to a temperature of 80 **C. 
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12. A process according to claim 10 or 11, characterized in 
that in step c) the solution is cooled to a temperature of 60 

13. A concentrate, characterized in that it contains boric 
acid {H3BO3), borax (Na2B407 • IOH2O or Na2B407 • 5H2O) and carboxymethyl 

5 cellulose (CMC). 

14. A concentrate according to claim 13, characterized in 
that it contains 5 to 35 parts by weight of boric acid, 5 to 35 parts by weight of 
borax and 1 to 10 parts by weight of CMC, 

15. A concentrate according to claim 14, characterized in 
10 that it contains 10 to 20 parts by weight of boric acid, 10 to 20 parts by weight 

of borax and 3 to 7 parts by weight of CMC. 

1 6. A concentrate according to claim 15, characterized in 
that it contains 15 parts by weight of boric acid, 15 parts by weight of borax 
and 5 parts by weight of CMC. 

15 17. A method of protecting an object against fire and biological 

growth, characterized in that the object is treated with a composition 
according to any one of claims 1 to 9, or a composition or a concentrate ac- 
cording to any one of claims 1 to 16 is added to the object. 

18. A method according to claim 17, characterized in that 
20 the object is a wood material, 

19. A method according to claim 18, characterized in that 
the object is an insulating board. .:v <- 

20. A method according to claim 1 7, c h a r a c t e r i z e d In that 
the object is a construction board made of cardboard, cellulose and paper. 

25 21 . A method according to claim 17, characterized in that 

the object is a paint. 

22. A method according to claim 17, characterized in that 
the object is an adhesive. 

23. A wood material, characterized in that it is treated with 
30 a composition according to any one of claims 1 to 9. 

24. An insulating board, characterized in that it is treated 
with a composition according to any one of claims 1 to 9. 

25. A construction board made of cardboard, cellulose and paper, 
characterized in that the board is treated with a composition accord- 

35 ing to any one of claims 1 to 9. 
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26. A paint, characterized In that a composition or a con- 
centrate according to any one of claims 1 to 16 is added thereto. 

27. An adhesive, characterized in that a composition or a 
concentrate according to any one of claims 1 to 16 is added thereto. 

5 
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